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(57) Abstract 

A computer system for processing a program described in the machine language of a stack machine, comprising a data cache (II), an 
integrated register file (6) in which data is written in each of entries, an advanced pointer stack (3) and a completion pointer stack (4) in 
which the addresses of the entries of the integrated register file are written into entries, an instruction queue (5) having the construction of an 
FIFO in which the contents of each of instructions are written into each entry, arithmetric units (80 and 81), and a loading/storing unit (83). 
When the instruction held in the first entry of the instruction queue can be completed or has been completed, the completion pointer stack is 
operated so as to execute the same operation of the advanced pointer. stack when the held instruction is decoded on the basis of the contents 
of the first entry of the instruction queue, and the first entry is eliminated from the instruction queue. 
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(DMMWte. Java Virtual Machine (Java VM) -^Mfc&tlZ* ? y ? 
"?-?m&* 32 ify h t LT, CtL^r^i^- K/* hT^t/M 

10 Java VM (Hit t 1 1^- ^ t Srit LTW^^ 

(a) BPfiS^— 9 (fr-Ar^ 1 ? is K-^^ yy-^<Dzfy is^-^i^- 

15 bipush, sipush, aconst_null, iconst_ml, iconst_<i>, fconst_<f>, lconst_<l>, 
dconst_<d> 

(b) W&ff~- ^(D^r^^y 7^/N©p- K^-^n 

ldcl, ldc2, iload, iload_<n>, fload, fload_<n>, aload, aload_<n>, ldc2w, lload, 
lload_<n>, dload, dload_<n>, iaload, laload, faload, daload, aaload, baload, 
20 caload, saload 

(c) ir^^is Y-s\$ y ? ±(DT~— ? cdW&l^(Ds\ 

istore, istore_<n>, fstore, fstore_<n>, astore, astore_<n>, lstore, lstore_<n>, 
dstore, dstore_<n>, iastore, lastore, fastore, dastore, aastore, bastore, castore, 
sastore 

25 (d) mn-titi* 

( d - 1 ) nmmw^ 
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iadd, ladd, fadd, dadd, is«b, lsub, fsub, dsub, imul, lmul, fmul, dmul, idiv, ldiv, 
fdiv, ddiv, irem, lrem, frem, drem, ineg, lneg, fheg, dneg 

(d-2) WaMM%^ 
ishl, ishr, iusbx, lshl, lshr, lushr, iand, land, ior, lor, ixor, lxor 

(d-3) m&mn^ 

i21, i2f, i2d, 12i, 12f, 12d, f2i, £21, f2d, d2i, d21, d2f, int2byte, int2char, int2short 

(d-4) it&m$f-4rfr 
lcmp, fcmpl, fcmpg, dcmpl, dcmpg 

( e ) iT^<^ ^ K • 7s 9 y V (D^Yf^t^ 
pop! pop2, dup, dup2, dup_xl, dup2_xl, dup_x2, du P 2_x2, swap 

( f ) fti$<fo^ 

ifeq, ifiiull, iflt, ifle, ifiie, ifeonnull, ifgt, ifge, ifjcmpeq, if_icmpne, ifjcmplt, 
ifkmpgt, if_icmple, ifjcmpge, goto, goto_w 
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15 (!) n — K/^ hT-^- (LSU; Load/Store Unit) 
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hT (Spill) Ufc^{S^U^#^^^--^-^^^^^ l;:::}3lt5T KV 
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T. LSUli vars U ^ COiSSSr/B^TT K ^^ft^^tTV\ *f ^ b 

K#^-C0 ^f? out-of-order 5:i^^J;5l^j:otl^ 0 ;£ 
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20 LSUIt ^ ^cpf^^tL^n — K/^ b 
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ex — K(Fill)-t"-5 <fc 5 l^^otV^o 
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BNSDOCID: <WO 9927439A1 



WO 99/27439 



PCT/JP98/05230 



16 

APS. CPSfc^v^ilCRFW^t^-tt^T^St, 

-cv^wta^ fo5vM*> bp_of_ps -e/Tjiia^^hyrort^AP 

APS^CR F<D^>- b y 
19 „ BP_OF_PS X'^ £ th 5 =c ^ h !J (0 rtJga* A PSiCP'S "C— §fci~ S 

%<g-\a-z, ^<D2o(D^y^^!?'7^-e-tt5 bp_of_ps -c^£ 
h y (DrtitvT$ti§cRF©x>: h y ^##ii*tv-cv^ 1 

g*^^—^^-^.^^;,-^^ hT (Spill) BP_OF_PS (D 
\mz.l*MiLZ>o ±ECRF©xyhi;©BB7^-A'K*'0 
(-f }^t, -^-cOrn ^ b y COT Kl^^^F Ll-^H^o 

APS. C P S&T^CRFO^T^T*!,^ — ^S^-h^&S^ T 
^^-^n-^Hijl-r 3fd#>K:. tft^FT (Spill) Lfclf&#<^ 
'^-^v^^frbm*) fiiU -?rtU3:F L 131^^^ tvTV^ ^5 
7!)-/j:CRF©ixyby £f] <9 Z(D^f— 4 Kfci# 

^tf 0 WCF, BBO#7^Klili't5, $bt^ 
ltb^lfcCRF©xyhyro7.KV^*, APS^riCPS© 
BP_OF_PS ^$^15^^ © 1 oTIJ1#**#^ BP_OF_PS <D 
^it^ib l £31 <o 

3=7b. C RF -^-Y y.->3-^> Rfl <£> Spill/Fill <Dfbf££r$)^jC 
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r CD^-^— v?-CfL $t^>7 ^y^-=L-y hfcifri?*^ yi/zufrhGt 

j^z-^zt,? caps) &x*m&i>''?*f •?t'CA' (crf) &m 

^tStSC^^rtf^^dro.- (IQ) {-#^5itpr £ \z. J; V) 
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^-^^ ^ \t.*# y ^(D$jfNr*^ (Java VM tr.*3lt5 pop, pop2, dup, 
dup2, dup_xl, dup2_xl, dup_x2, dup2_x2, swap) <D#£\ ^~ 

^ ^.^o ^ v K . ^ ^ y ^ (D^f^^^ ( Java VM It 5 dup, dup2, 

dup_xl, dup2_xl, dup_x2, dup2_x2 ) (O^jUtt, = t°- * 
-T-<< FH:Sft^"Cl>57y-)iCRF(Dxyb y £#l<9tttf\ * 
W xy h y (DT K^SrAPSOl^xy h y l£«f£3&tf <fc 9 l-fto 

vmo-C, wcF7>f-^KSr0i:bt^<o 

- KIOS^T^^ Ka*7J*£*b5 <fc 5 K 
.-7^_ /V KtCw<7>^7 ^ K3r*#&t? 0 BT7-f-;v KKJitfH^ 
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^>F'^^ vftD^YE-fo^- (Java VM pop, pop2, swap) (D 

CF7 ^^ KSrgc^mL, IQ©^t5WC F7>f — K^ii3 0 

15 "t"^ < !RJ 9 -fa" &"t it~C V ^ <5 C R F ^ f. y 07 pi/x^y- * • :7 

= ^-•■7 ?f -*Sr«m-'<'< gffc^fij t) tttt£>*L£ C R F(D 

25 n-K/^hT^Of^li, -£cDf*]^£, r QKl##&tftlSJIl# 
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(3) WR^t—V 

o-C, #^HfTJHfm out-of-order (^/^o WTH, tirfrommZbl^ 

mn * *r — 1-*3 # 5 s&f^ s „ 

LSUtlt i£ 6 tlX t fd n — K#^n £ out-of-order "C^Si" 5 «fc 5 I- 

I Qd&V^, ^-^^>- K • 9 v #±0)7*— ?&tfvZfl,XT y\s 
^It^^r^T 3 <fc 5 &n — K#-£" Oava VM l^ltS iaload, laload, faload, 
daload, aaload, baload, caload, saload) £*£iA^<£>F*I^£ U W^" 
7 • 7 ^ -/u KC^tSWC F 7 ^ Kis^t 1 fcftoTV^S (V 

-yp i ic^it^o «^ i Q'^*3v>-c#y-^-7 a-^ K-e 

±1B"7**^>f ^ — -> 3 yefc5CRF©xy h y <7>T K V * L . 

— ifc-r-s y— ^-7>r — ^ K^t5wcF7^-/i' i tt^o 
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JEmzt&T-l-ti^ ^<Du — K^Sr^LTVNS I Q(D=^> h V <D S 

(c) tf-^^V K-** ■y?±.<r> s f—9<r>W8L'^<r>* h7^ 

W — tv KC^tSWC F 7 >f — Kri^T 1 £#oTV>5 (y — ^- 

hV'<DT Kl>^t*|-CRFSrT^-fe^LT#fetL5y— 
f-^^LSU[Cii5 0 

5ft^ hT#^- (Java VM (31 jo #3 iastore, Iastore, fastore, dastore, 
aastore, bastore, castore, sastore) <E>4&£\ L S U f3j§ ttT # -fc. y — ^ • 

(d) mm** 

y <DT K^&t?C RFSrT^i?* LT#fc;ft,5 y — ^ -t 5 '-^ £ *K 
^jf <0^dSiE^^j»Ti-tL«, t 5 ^^ v- a >-efcS c R F <D 
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K£ l l-^3Ei-<5o •££>Ji. I Q(riJlt5CRF©xyMJwr 
5 (e) ^-^^v K-^^ yWWfeifo^ 

10 y-7> • 7 K(C^t5 WC F 7 >f K^^T 1 t/iot. 

h y j&s&*Ui» -t^Wabfc y — • ^ >f — iV KKL^&ftS C R F <D^>- 

KSI/T^5 C R F ©xy h y ©f-^ • 7 ^ -/U KCtt ii^, 
15 WCF 7^-;uK$:l(:'lIt5o ^.OJt, I Qle:*5tt5 C R F <D-=*-ls ■ 

K-** y ^<^tfefMi^£0M5L-C^5 I QC03i>- h y ©S 7^— ;v K 
20 (f) 

7 K^MtSWC F 7 ^ - ^ K^^x 1 £ft'oTV>5 (V — * 

^©iy h y ©^^t©xy ]v y cor KU^&TJtC RF SrT^-fe* U 
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ofct©d»e>«S.a*^«©^ ^^fTJW^f^ out-of-order fclfc5 :o * 
^ tlTV^^©^m<5v^ C P Slt^C R F L, ^T^K-Y 
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y ^±"C=i fc"— ^rfW-t-S «fc 5 ft*^?^ K*** y ^tf>gfefMM*-<£>$§ 
y-TK^^cps ^^y/^^cRFOxy h y -eteu BB7 

i&^tfCV^i&'g'KH:, S7>f- 7UK/5^ hTBtf oI-|6"C*>5, fcSV^ 
f«')&S£, LSUII, ±IS^ hT^£{£ff LT^S I Q<D^>-b 

7*— >*s in-order -e^.hT^tbS Ct*^SET»# So £"bi-> CPSR 

So 

c k \z ft S „ <D$t^ X K) ^ml^^n- K- Iftje $ 7t#^- ^i"-<T ^ 
TL~^S(DT:\ ifo^<D^Tte in-order ^fTt^S - <^-& So 

PSWCRFiaot, -fxi-f'v in-order -e^^^rcm-a-O^iJ 
b y O^-^b^^^-r-f ^ — a ^--7 Kl-^£*lS CRFOiy 
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dload [A] (^fft^ [A] t-^Jfri-afBffi^iM^j&T*— > CO n — K ) 
dload [B] (^$[^ [B] (C^t 5fMS??ll/hMf- *CDcz — K) 

dadd (f^M^y^ib/h^^— ^r^coAn^) 

fload [T] CTlJC^JC&i-S^jRIS^ft/h^T*— ^On— K) 

dup_xl ^ y $ rf<»m<r> = £rffr& U ftSf a> 3 §5- S t£ 

fdiv C^fllS^ib/hSfcj^-T 5 — ^ffiCDBfejf) 

fsub (¥tt£^Sb/h#j&^— *|BJ<£«3|) 

fstore [X] U^^hy & a ^WS^ft/jNSfe^-T* — * 

K±©^n^5^tt, X-T-(A+B)/r ©8f »Srfir 5 tjOT?*)^, A 
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APS, CPS, I Qjtu'CRFro^V'hyttTi^lSto, 1.2, 

10 ?-^r^^^> CRFif-^-#tr^^ Spill/Fill 

(Dmm*ftt>t£\<^<Dt-rz>o t£oT. BP_OF_PS o 0 -CfcSo 

^Kj^W-^Tte, ^#J, APS. CPS, IQMCRF 

<o> , <i> , <2> , o> • •-tm^^tix^^x. z.vm'z&v) tti 

15 ^tlSt^tt^c 

gATl-, ^i^^W^ttSSb.tf^ (A) ^^=3— (B) 

^ dioad [a] ©^n-.K-wiJtsr^t^o fe&m<Dm$L^-? <V*^ 

U-*CRF©2^ by 6(0), 6 (O&^Ot 5 — * Sr^^H - ^ < #J 9 
^©xyh!)(DTKW^ <0> , <1> HPSI^r>aL, 

C RF©6(0), 6(l)©#^MJI»tll, BB7^;vKi:i 
25 ^il-C, WC FWC©#7^- ^ Kt-ttO £r*#5£^. CRFI46- 
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(Dfrn&W^i*:^, iQlt5-i©J:5(:*5 0 apsi:^ 

$ii5 C R F ©x> h y or <o> , <i> £#*^i N % 

( 1 - B ) m 1 7 ;U(Dm?T* ^— is 

m%)<D i Qiz^^xit, mff^mtefit4t-&&$# i &tix\,^2>^> h y 

^i^L^V^(D-C^ ^tT^^-^<7)ifj^i: L-Cf^ttT^^V^o ' 
(1-C) W-l-V-'t -7 ^<D$aT^7— *s 

(2 - A) ^/K^^rn- K-^^^^— 

ifr-fr dload [B] (0-7*=i— K-l9:^SrfT5o f&SSOl^^C-T 5 — * 

y -4CRF02iy h y 6 (2). 6 (3) ^CD^- # £{fcf*H-^< < fij 9 
^xyhyorK^ <2> , <3> ^APSl:^yi/aU 
APSIi3-2<Di7}-^-5o 

CRF©6(2), eO)^!^^;!^^^ BB7^-;l/KIIl 
Sr^T, WC F X^C 7 ^ -/W Kl:tt 0 ^ t # ii^, CRFtt.6- 
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^ a ^5CRF©xyb^TF^ <2> , <3> % 

(2-B) ^2f-^^/WC0^^T^^— 
(2- C) fg2iJ">< ^/VcO^T^.^— 

5 - l Ottt&fclfcS I QO^T^^^txyh'J 5(OMC*3^ 

(3 -A) ^31J-^ K'l$^^ — ^ 

^ dadd ' <D*f=i- K-tS^&fr^o ^7^K-^^y^*»b4l&(75 

i-SifcJMiHrefc 5 APS^b <0> , <1> , (2> , <3> 

y^U F LtcS»$tL-Cl^5 7 y — ftC RF(D2xy h'j 6 (4). 6 (5) 
*r«J«S*«:«»i-'<<«9f*»tv ^hUOTK^ <4> , <5> 
^APSCy-yVil, APSft3-30'i5t45, 

CRF(D6(4) > 6 (5)CD#^^ h U B B 7 >f 1 

wcF&tfC©*^— /vFt-l*0 _ 



10 



WO 99/27439 PCT/JP98/0S230 

29 

©tku* <o> , <i> , <2> , <3> &&*mi-m4y-*.7^ 

-^K»i. APSi^r>a^ <4> , (5) I2f 

l:fc5CRF©6(0), 6(1). 6(2), 6 (3)©|-xy h y tWC F 7^ 
— KSrf&fcB L, •?rtL^ f tb I Q©wc F 1 ~4©#7^ — Kfcii^o 

(3-B) $5 3^-4 ?/ls(D^ft*^~- *J 

LSU^P ) fi:A©T-^?rMt5 2|§ A_U A_2 ^3H^tLX< 
5<6t? % CRFOxyhy 6(0), 6 (1) (Df— $'-74 —fV \s\z.^.az^ 
WCF7^-^K$:i(;fMt§ o -e^_b, I Q('joV^T#y 
^ " ^ ^ /l" KT? C R F <D^- ]i©7 Kl'T, <0> , <1> ^BS-^-f 
^«4t^ v ISJi:^-r 5 ^^"T?^r^s#*ii*tLS I h y 

WC F 1 . 2<D&7 K£ 1 iri-§ 0 (WC F 3 , 4 (D&7 ^ — >V 

KKo^Ttt, (3-A) T^ttj;9^6-2(©tl(:fe5CRF 

©^tsxy h y owe f -7 \?&m&-mtstimbtLx <&<d 

20 ^_h<o J: 5 I- 1 q<d^v h y 5 (o)\zm%&&frtzifr^(Dm?T&lEn 
}^Tt5<7)T% 5 (0)©S7^ —/i. KSriE^ii*TSriS!*i-5 1 -fc^X 

(3-C) !g31^ ^/KDfST*^ — 

5 -2^|Cfc5 I Q<DfETtf>{ >*&7jk-txL> h y 5 (0)^*5V^ 
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(4 -A) $£4^-4 i'/KD^f 3- K-I8:^*/T— *J 

d2f <D7*=i— y-mfezftoo ir^^y-*? vtfrbzm?) 

af5iM^tfo5©T% APS^b <4> , (5) fctfy^L. F 
5 L^:It$iltV^57 y -/iCRF^xy MJ 6 (6) £r^*£|t:£r£M# 
-|-^<<§ij iQttlT, ^rO'^cV h !)©T KV'* <6> £AP SdTVv'^. L, 
APStt3-4©i5t45o 

C R F <7>^>- h !J 6 (6) tZl*3V^-CI*, B B 7 4 — tV Y\Z. 1 Sr&T. W 

o tft^xi?>r ^^on:^3-e*>5o-T?. i q<£>^^ b v 5 (3) ^_bis#^- 

©7K^ <4> , <5> &#*S5l, ^2y-^'7>f-^.Kl:s AP 
£&/vW5 0 £7t. 6-3©:Ril:fc5CRF©6(4), 6 (5) 

15 yhytfWCF7-f-/wKS:^mu qwwcfi, 2© 

(4-B) ? /^(D^fr^y-— V 

L SU/4^ItB©f-^?rMt5 2^ B_U B_2 /5>*i£ b*VC < 3 
20 0>-e, CRF©xyh!J6(2), 6 (3) — * • 7 — & Kfcl#* 

WCF7>f-;vK5:ll^It5o ^:<^±, I QKL^-CS-y- 
.x . -7 >f —;v K"CCRF©xy h y ©7 Kv^ <2> , <3> %M&1rZ> 

r.<E>»£\ IQ©xyMj5(2)©l3,.l4y-^'7^-/l/Ft 
— ^-t"5 PI C^>- h y OWC F 3 > 4<D&7 J — K&r 1 £i~5o 
25 ^J:<?) J: 3 I- I Q «xy h 'J 5 (1) |cf liA^ tlfc#^©ItT^Ef 
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(4-C) i4f^^;KZ)^T^r-v ! 

5-3 (DVtM^foZ) I Q<D$ETtf^ >?fi*7FlT^l<' V y 5 (0){3l*3VN 

tFCRF) $r^f^i-S 0 IQ©xyh!j5(0)©f77^^ 
— i^a :/-;7^— ^ Kfc»£aA;£;ft-c^3 <o> , <i> ^cpst:/^ 

£ U C^L-e. 5 (0) ©^li^TLf: : <t ^&-5 0 
(5 -A) f£5 ^;KD#^f3- K-l^^^^ — 
-ffr^r fload [T] co^f^~ K 3 o 1 fg<0^|&^--*GD;^^ 

xyMJor <7> §rAPS(C7 , ^>rLU, APS|j:3-5(DJ; 

CRF(7)xy hy .6 (7)m3^Ttt, B B7^-;I/ KlC l^it, W 
CFlU«C(©#7>f-;l.K^liO^*#iit? 0 

t&^sK-i' >-^<Dffite4-e£>3o-e s I Q(D3iy h y 5 (4) {C±E^ 
<£>P^3r*£3£tPo ^^Igt. APS t7y C R F ©xy ij 

©TKV7> <7> 1 — v-a ,p K(-##iA^-e 

I Q<D^>- h y (DT Kl/^. 4 <t i&^L S U\zmZ>o 
(5-B) %$5V-s( ?/U(Dmft*'T — is 

h y 5 (2) teWC F7>f — /l/ K^^T 1 t /iotl^©T\ ^©^^ 
y 5 (2)<£>f*|^£:-^r<D^> h y (DT KI^ 2&t>*C RF©6(0), 6 (1), 
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6 ( 2 ), 6 Q)<D*=>> MJ K*****^**-*^-* fc*^* 
(5_C) i5t-f^^T^f-^ 

5 - 4 (OjKH&fcifca I Qco^T^ is V V 5 (1) \^ 
X S7rfwVKtfltftofcCtf, 5(l)©rtW^^CPS (A 
tfCRF) "l"**^ IQ^^^(l)^f^ 

-i, g y.7^-^Kt**a*^5 <2> , <3> tCPSI^ 

CPSft4-5^'3t^o Sfcfc, ^W^^ 

(6— A) f§ 6 if-^ ^/KT^^nT^— K'lx^^^ — ^ 

-OJfeS**. word2, wordl, word2 5 ftv * * * ' 

^ x RO = * _ * KtfL-t S ? * K ■ * 9 v* & * 

^ FLi:*»^«7y-4CRF»xyh5 6(l)t^-T 

_*fcfc*-t-<<*l9f<m. 3-5«^m^ <6> , <7> b* 

otv^ttloAPSta-eotDKi <s> , <e> ..<7> fc**.*. 

^WSCRF^yhWF^ <7> 
yh y©TK^ <8) J"*^** 
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F7>f-/I/K*^HiU I QCOWC F 1 -7 /U Kf-iSloT^So $ 

(6-b) me ^/^(Dmn^y^— *j 

5 5'£i-5 0 

ISI^Mt5 2l (A+B)_l, (A+B)_2 &mb*lX< %><DX\ CRF 

© X ^H6(4), 6 (5) CO 7*— ^ Kt£#*##j&3^ WCF 
7^-^ K§r l^fItSo ^©±, I Q^jo^T^y — ^ — yi. 

10 KT?CRF©xvhy©7K^ <4> , <5> ^ ~<Dm 
£\ I QCDxy h y 5 ( 3 )(7)f i , f 2 y-7-7^-/l< Kf-f t§© 
-C\ [g| Diy h y cowc F l , 2<7>#7>f — /i^KS: l iri~4o 

£A±CO«fc 5"l£ I QcO^>- h y 5 (2)^#^5A^^fc^^(D^tT^IES 
fw«^T-t-5^>-t? v 5 (2)<DS -7 P&lElgmT&mM-rZ 1 

15 -t%> 0 

(6-C) let^^^^T^r-:; 

5 ^-so^fficfcs i QcD^T^-r ^a^-^n^ h y 5 (2)icjoV> 

20 (7 -A) ^71M ^/KO^^f'^- K-^^^^ — v 5 

^r-^- fdiv co^'n— K-t^^SrtT "3 0 $-^<7 ^ y 7frb 2B<D 

5jK3M*<£-?fc5co-C, APS^?) <6> , <7> ^r/K^^L. F L 
lt$tltlv57!J-^CRF©x>' h y 6 (9)&j»i|^*&»«N--< 
25 <§d<9tttf\ ^©xyhyror <9> HPSi^r^L, A 

P S {2 3 - 7 CO £ 5 t^6 0 
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OTK^ <6> , <7> i2y-^7^/VKH, AP 

S(i^r>^^ <9> ft»lf^-f*-^^-7-f-^KKi« 

6-6^»aCRF©6(6), 6(7)<DS- 

b y 5 «)<dK®ZZ<d^ h u©r -afttfcRFoe (4). 

Lsu^«Tof-^ae»*fc<5o^ CRF ^ iyMJ6 

<7> &H&^-t-3**. iQOxyb5 5(5)©*lV- 

- 7 Kt»-*i"5(Ot*. 5 (5) OWC F 17^ Fftt* 5 (6) 

OWCF27-f-AKtli:t«. (5. (6) ©WCF17^ K^OV> 
Xtt, (7 -A) «tfc^^-6«t:^CRF^yb 

y e (6)©wcF7^f-;vWffl^l^-c<5^ 
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(7-C) ^/KD^T^^- — 

5-6 (DttMlzfoZ I QcD^T^-f ^^^^-t-oi^ h y 5 (2)^:|o^ 
S7^-^K^1 t^ot(DT\ 5 (2)(Dftmizm^\<^XC P 
tFC R F Z^ft-fZe 1rf£fr-h, IQ©xy|,i;5(2)(©y^.7^_ 
/l-K^^iA^-CV^ <0> , <1> , <2> , <3> ^CPS^^y 
t*;*^*— v-a >"7-f — ^ Kfc:#£&£*i,Tl^5 <4> , <5> 
SrCPSIi/?i/aU cps«:4-7©J:5.I:j5:5o xy^y./K 
^iScPS^P)#yy$ii5CRF©6(0), 6(1). 6(2), 6 (3) CO 
h y -efi, BB7^-^K^0{^It§ o CRFO±^|,iJo 
TKU* <0> , (1> , <2> , <3> ^FLCIifSo 

(8 - A) ^/KOf^f^- K-^^^.^ — 

A'PSH <8> , <9> ^/K^/^b. FLM 
S*$ttT^S7y-/ < CGRF©x>- h y 6 (10) 

<#Ji9tttf\ ^©xyh!j(7)7Kl/7 (10) HPStl^yVaL, 
APSfi3-8 0J:5i:35:5o 

CRFcD^->'hy 6 (10) d^V^Tf^ 687^-/1/^1^, W 
Hx^^-f ls?<DW3i 7 ffcSOt, I Q60^>- h y 5 (7) tdJiIB^^ 
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OTK^ <8> , <9> Sr#^»l> i2y-^-7^-/VKiI, AP 

»#iiA,-ev^5o 6-7©«fc5CRF©6(8), 6 (9) 

5 iy h y WC F 7 -f - /U KfeK*B} I QWWC F 1 , 2 

(8-B) ^8i?-^ ^/KD^tT^-f— ^ 
£3*3.- y h 0 -c 5 (3) o^^?H^#^^^iES^^Ti-^«. 
10 1 <A+B) ^BHt<5^ CRF©xyh!)6(6) 

^—#.74-/1, K^»£&^ wCF7^f-/vK«:ii:^It5o 
-£(D_k, IQWC#y-^'7>f-^Kt?CRF(Dxyl..yro7K 
<6> SrRRfJ-i-SA'S wtf>»£\ IQ.OsVhy5(6)©»lV- 
7 . 7 ^_^ Kt o-gt50T% ICiy b y CDWC F 1 7>f-/v KSr " 

is i t-r^o 

JEJUL05J: P ^ I by 5 (3)^#^iA^tLrc^-^O^tt^iE^ 

H^7t50t% 5(3)<OS7^-/wKSrE#*frTSr.#9fe"t-*l^*K 

20 K-** 7 ^ (DtM^t^^tHt>^xy h y 5(5) 

|j:tMWCF7^-/vK^l t^o-CV^SO-C, X — * <& =» 
?Ti*5o "f*ft:b*^ CRF©xy h'j 6(7)^bf-^?rI^ltiL, C 
ti^rCRF^xy by 6 (8)0)7*— * -7 -f — /t' KKl*#i&^> WC F 7 

25 tCRF©xyfy©7F^ <8> &m&iTZ>&s ^<DWi&. ffl C * 
>f 5: ^^-C^dS^^ii^^S I Q<D^>- b y 5 (7)<Dfgl 
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-^Kt-i!ct5©l?^Ci> h y©WCF 1 /PKSrl ^"t~5 0 

(WCF27^-/l,Kf:o^t(l (8 -A) -^|^0JL/cJ;5^6-7 
Wtli^^CRF(Z)xy h y 6 (9)OWCF7^-;U KtfSg&^tiJ £ *L 
iH<b*XT< ^(D-C\ Z*li>S&$7&$itlZ> 0 ) I Q©xy h y 5 (5)©S7 

(8-C) v= 
5-7 ©JtfcfgfcfcS I Q(D^TxK-T >-^^^^-rn>- y 5 ( 3 )(c*3l/> 

(9-A) ^^0^^-7*3— K-tft^T 1 — 

fstore [X] ©fn- K-|S^^fT9o ^^y^ hy^fcS lf| 
(D^'— ^CO^ h7^Tl>5©t% APS^t) (10) £#y;^L N A 

f&^-T ^^^>{iS«8 -efo^»COT\ r Q©xy fs y 5 (8){^_h|E^^ 
(Oftm%W%&-& 0 :©^, A'PSA^jJ? S ;.7 , $tL5CRF©x>'hy 
©T'KU* <i 0> SrlBi y-^:7--r-^K^##-3&>^-e^S 0 Sfc, 
6 -8©til:fc5CRF.©xy MJ6 (10)WCF7>{-;I/ K£rge<^ 
ttlU I Q©WCF 17^-/H«ot^5 0 $5,11, -IBLmm^* 

<&m^ i ^^jn^i 9 }ci--5o 

I h y 5 (8)^##^^tL5t>^ir (^ICJilE^^<DP^S^, 

I Q©xy h HOT K^8 t*| ; :LSUHi§5 e 
(9-B) l9f/f^;l/O^T-^. 

h y 5 (^lifi^WC F-7 >f-/U KAS^T 1 t 4otl^C-e, r<D 

h y 5 (6)<DF^^?r- ; e(D^>' MJ©TK^ 6&U?C RF©6(6), 
6 (7) (D&^ h y Ct#iA^tltV>5y-^-T- * £ *(^5?m y 
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(9-C) l9t-f^^T^f-^ 

5 - 8 i QO^T^-f y^^fxy f >j 5 (3) i:*3^ 

/i,*-K:»#&**VC^S <4> , <5> ^CPS^^-^U 
^ - v a y • 7 - ^ Ki:t < 6 > ^CPSI^yV 

CPStt4--90i5Kl*S. xyhy-TK^CPS^ 
10 3K^^5CRF©6(4), 6(5)0^yh-jm BB ^^ K 
SrO^aSK-f 5o CRF©xyf'J(DTK^ <4> , <5> £ F L 

(10-C) |10t^^^T^7-v? 

T, S 7 ^f-^ 1 tfc5<7)T% 5 (4) ©rtgl^S^^t C P S (& 
tfCR-F) Zmfr-fZo 1rt£tt* IQ©xyf'J5(4)©f^f^> 
-^ a ^-7>f-/i'Kt3:«F#^^ix-CV>5 (7) SrCPS^r^U 

(li-c) |i it>f^^W-^ 

5-1 0 5 I Q^T^V^^^b^ 5(5)^*3 

K,'S7-f^KiS'ltfc5©t 5(5)©^I'S^^CPS (25. 

t*cRF) «rJ*ffrSo i-ftfc>*>* (6 -A) Visits APS©»^ 
25 ff^^n, cPSti4-u©J:.5^5- Sfe^^T^v^©! 
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( l 8 - B) lis V-sC ? /uaimff^^ — i? 
mW^-- y h 1 -C 5 (6) cD^##^(DHfT^IESi-^-T-t-tb« x l fg- 
cO^ff^ (A+B)/T /^«b*LT< 3<OT:\ CRF©xy h y 6 (9)© 
7*— — /I^ K(-*#5A^-, WCF7^-/PK^li:IIf5 0 ^ 
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